admit by the hospital junior doctor, what investigations to perform, what antibiotic(s) to give, and whether to admit to the intensive care unit (ICU) are just some examples. This approach is captured to a varying extent in a number of the published management guidelines for CAP. [1] [2] [3] [4] [5] While a clinical prediction tool to assess severity might therefore be helpful, there is no agreement on what constitutes the best approach to this. Additional caveats are that such a tool would need to be better than current practice, would need to accurately do what it sets out to do (that is, predict outcome), would need to be simple to use in a variety of settings, would need to have been shown to alter outcomes, and would need to actually be usable in clinical practice.
That current practice is inadequate is suggested by a number of studies. The mortality rate of 5-10% of adults admitted to hospital is well recognised-some of these deaths might be preventable. Routine clinical judgement was found to underestimate illness severity in one study 6 and another found illness severity assessment to be the most common failing in the management of young adults dying from CAP. 7 Severity assessment before ICU admission has been found to be suboptimal for a wide variety of conditions, 8 and the variation in hospital [9] [10] [11] [12] [13] and ICU 14 admission rates for CAP is probably at least in part due to inaccurate severity assessment.
Approaches to severity assessment for CAP are slowly evolving. Early studies used prediction tools developed for other conditions such as the simplified acute physiology score (SAPS), APACHE, and appropriateness evaluation protocol (AEP), but these were found to be impractical or less accurate than CAP specific tools. Subsequent studies have used three main approaches to the development of CAP specific tools, often directed towards single management decisions. The "British Thoracic Society (BTS) rule" 15 sought to separate a severely ill group and was based on three (subsequently modified to four 6 ) criteria available shortly after hospital admission. The American Thoracic Society (ATS) proposed the assessment of nine 16 (subsequently modified to five 17 ) criteria for use in the identification of patients for whom admission to the ICU was to be considered. The Pneumonia Severity Index (PSI), based on 20 criteria, was developed to identify less severely ill patients who might safely be managed at home. 18 In this issue of Thorax Lim et al 19 describe the CURB-65 severity prediction tool. They have used prospectively collected CAP databases that include a total of 1068 hospitalised adult patients from three primary care based healthcare systems to identify the most important prognostic factors associated with 30 day mortality. Based on the modified "BTS rule", a CURB (Confusion, blood Urea >7 mmol/l, Respiratory rate >30/min, and low Blood pressure) severity score was calculated. Age >65 remained independently associated with outcome and was added to create the six level CURB-65 score which was tested in a derivation cohort. A similar five level score (CRB-65), omitting blood urea and therefore applicable outside hospital, was also developed and tested. Both scores correlated with mortality, allowing the identification of patients at low, intermediate, and high risk of death.
Does this add to what we already know? The "BTS rule" has only been tested in small cohorts of patients and is poorly predictive in elderly patients. The modified "BTS rule" performs better but is limited to the separation of patients into only two categories-severely ill and not so severely ill. The "ATS score" depends on variables only available in hospital and has been primarily assessed against ICU admission as an end point. Neither score is useful for guiding all of the management decisions listed above and neither has been implemented prospectively in a study to change management. The new scores need only four (CRB65) or five (CURB-65) variables, based largely on clinical assessment, and facilitate the separation of patients into three management groups with mortalities ranging from 0% to 33% in the derivation cohort. The authors suggest that such grouping may inform the clinical decision as to whether to treat at home or admit to hospital, and whether to manage as severe or non-severe pneumonia. They are simple to use, can be used in a variety of settings, and allow good discrimination in the guidance of management decisions. Use of the same language across management boundaries from the primary care physician through the general medical physician to the intensive care physician is an additional potential benefit. The PSI also separates patients into five categories but it depends on many variables, some of which are only available in hospital, and the outcomes in categories I-III are similar. A recent study concluded that neither the BTS score, the ATS score, nor the PSI was adequately robust in severity prediction to be optimum for clinical practice. 14 However, this was based largely on the soft and variable end point of ICU admission .
The CURB-65 score now needs to be validated in other patient cohorts and tested prospectively to see if outcomes can be improved. There is some evidence that a severity based approach can reduce primarily cost related outcomes (such as length of hospital stay) which may be of qualitative value to the patient. [20] [21] [22] [23] However, other studies have not found reductions in length of stay 24 or the potential to treat more at home. 25 26 Only one study has suggested a reduction in mortality. 27 Such studies are difficult to design and conduct, but the CAPITAL study shows what might be done. 21 In this site randomised study 10 hospitals using conventional practice were compared with nine others where a critical care pathway, including severity assessment with the PSI, was used. A reduction in the admission of low severity patients, the number of bed-days per patient, and the number of days of intravenous antibiotics was seen in the study hospitals. However, there was no difference in quality of life, complications, readmission, or mortality. This study design may be limited by secular changes in management practices in control hospitals. Such changes produced comparable improvement in control and study hospitals in trials of care pathways for various surgical procedures. 28 The evidence that severity scoring tools can improve outcomes is largely based on North American healthcare systems which may or may not be translatable to other, especially primary care based, healthcare systems.
If the CURB-65 can be further validated and shown to alter outcomes, the final hurdle to be surmounted is its applicability to everyday practice as opposed to research studies. In this regard its simplicity and use of readily available factors hold promise. The readiness of local UK hospital guidelines to follow the BTS guidelines in using severity based treatment algorithms is also hopeful. 29 However, local audits suggest a gap between these and current practice. 30 While disease specific score systems might be more accurate, they may not be the most practical. It must not be forgotten that CAP is but one of many pulmonary and often nonpulmonary acute conditions that primary care physicians and junior hospital doctors have to deal with. How many disease specific scores can they cope with? Assessing illness severity usually translates into measurement of basic physiological parameters, regardless of the causative condition. CAP is no exception. While possibly less accurate, a simple generic score system based on such parameters might achieve wider clinical applicability if it was shown to have reasonable operating characteristics compared with the above scores. Such an early warning score (EWS) has been developed and shows some promise in acute medical admissions. 31 It would be interesting to assess the performance of the EWS against CURB-65. Although in the future one can foresee the time when entry of the diagnosis of CAP into the electronic patient record might automatically generate a CURB-65 or other severity score, while we continue with paper records this may be more difficult.
The best assessment tool for CAP and whether different assessment tools scores might be applicable in different healthcare systems remains to be determined, but CURB-65 appears to be an advance. The clinical heterogeneity of CAP means that no scoring system will ever be able consistently to separate all patients into correct management subgroups. Factors other than illness severity will always influence some management decisions. Severity scoring systems must continue to be seen as a useful adjunct to, rather than a replacement for, the art of clinical practice. 1 The published death rate compares with 13 000 women dying of breast cancer and 9500 men dying of prostate cancer every year. Both of the latter two diseases now attract much publicity, considerable research expenditure and, for breast cancer at least, a very expensive health service screening programme, the value of which is continually debated. Globally, COPD is the fourth or fifth leading cause of death and both morbidity and mortality are predicted to rise. The World Health Organisation (WHO) is one of the few organisations to have recognised the impending burden of this disease to both the individual and to society, publishing both a consultation document on the development of a comprehensive approach for the prevention and control of respiratory disease 2 and also an implementation strategy. 3 At a national level few countries have health initiatives to help those with COPD, and perhaps the respiratory fraternity should take some responsibility for what could be regarded as the neglect of this group of patientsneglect not necessarily at the level of personal care, but neglect in terms of failure to ensure that governments and health departments resource the necessary care, and resource research into better management.
In what areas might we have failed these patients? "I started when it was fashionable doctor, and try as I might I have only now been able to give up when it's probably too late". This is a statement by a smoker which we all hear too often. Fifty years after Sir Richard Doll made clear the association between smoking and disease 4 and 25 years after the late Charles Fletcher showed clearly the inexorable decline of airway function in susceptible smokers, 5 we are only in 2003 beginning to take appropriate action to curb tobacco promotion-9 years after the UK Government's Chief Economist declared that banning tobacco advertising would be likely to save 3000 lives per annum and £40 million unnecessary NHS expenditure. Recent work underlines the importance of action in this field by showing that a much higher proportion of smokers than was previously thought will develop COPD. 6 However, the effect of European control and a decline in US smoking habits has merely led a deceitful and manipulative industry to peddle its noxious wares in low income countries ill equipped to cope with today's health burdens, without tomorrow's addition of COPD and lung cancer. In this field the WHO have been less successful and, despite valiant attempts, global tobacco control has reverted to becoming a dream because of the supremacy of vested interests.
Perhaps we can at least diagnose COPD early in its natural history and target smoking cessation advice at those yet to develop severe disease? In practice we again fail, and most patients present with severe symptomatic disease because of, among other factors, a lack of use of spirometry in primary care. Van Schayck and colleagues 7 have shown how a trained practice assistant can target smokers in primary care and, especially by looking at those who are older with a cough, enable us to detect those with significant airway narrowing who may not have been diagnosed by their GP. These can then be exhorted to cease smoking with the expectation that their subsequent rate of decline will at least parallel that of a non-smoker. Even here there is evidence that we encourage smoking cessation but rarely give sufficient advice about how this may be achieved. 8 What of those who miss our feeble attempts at screening? The majority present with established airway narrowing and with symptoms and limitation of activities. Apart from smoking cessation, we have no conclusive evidence that any therapeutic intervention reverses progressive decline in airway function. Inhaled bronchodilators have an essential role in relieving symptoms, and β agonists, anticholinergic agents, and theophylline have all been shown to have some beneficial effect on exercise capacity and together may have a greater effect on airway function. 9 Long acting inhaled β agonists and once daily anticholinergic agents 10 11 may improve health status but the exact role of these agents and evaluation of their cost effectiveness may require more comparative studies. In some studies it is possible that we have used the wrong end points and quality of life and health status may be more important than lung function. In other studies beneficial effects for a few may have been overlooked in the analysis of group mean data. The role of inhaled steroids is becoming clearer. While a significant beneficial effect upon the rate of decline in airway calibre is unlikely, there is evidence that the rate of exacerbations may be reduced by their use. 12 There may even be an effect on mortality, possibly using higher doses than are often used. 13 14 More recently, study of the use of budesonide/formoterol 15 and fluticasone/salmeterol 16 combinations in COPD have been shown to have some benefit on exacerbation rates and lung function.
This plethora of studies of the role of various pharmacological agents in COPD should not lull us into a sense of complacency. Most of these interventions achieve benefit of limited magnitude and the costs of the newer agents are always greater than their predecessors. We probably fail our patients by not calling more loudly for newer molecules to modify other aspects of the disease. Why should we expect anti-asthma therapies to be particularly useful for COPD? The focus for new medications should lie with control of the specific types of inflammation present in COPD and interventions that could aid in the reparation of damaged lung tissue would be ideal. We also need better antiviral remedies for viruses play a major part in the initiation of exacerbations of COPD. 17 18 The impact of exacerbations can be considerable and exacerbations are bad for you-35 days after an exacerbation only 75% of patients had regained their original peak flow in one study and 7.1% had not returned to baseline at 3 months 19 ; 30% of the elderly had still not regained mobility 3 months after discharge from hospital following an exacerbation and two thirds were unable to do housework they could previously do. 20 We therefore need to think of new ways of helping to prevent exacerbations or to treat them promptly. Selfmanagement education for those with Chronic obstructive pulmonary disease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Respiratory physicians should take some responsibility for what could be regarded as the neglect of patients with COPD and need to raise the profile of the disease with governments and funding bodies. The aim is to prevent its cause, modify its natural history, focus research and ensure the implementation of all measures that may reduce the suffering. group.bmj.com on October 29, 2017 -Published by http://thorax.bmj.com/ Downloaded from COPD has not been shown to alter outcomes. This does not reflect a lack of willingness of those with COPD to take control of their own disease; rather, it is likely to reflect a lack of efficacy of the interventions used and, in most of the studies, self-management for COPD has merely involved the use of an asthma self-management plan. What may be needed in COPD is a recognition that most exacerbations are associated with viral infections and, in addition to needing newer antiviral agents, we need more prompt use of antibiotics for secondary bacterial colonisation. 21 22 "We need to augment the voice [of patients with COPD] and campaign against nihilism"
When admitted to hospital with exacerbations we also fail these patients by the limited availability of non-invasive positive pressure ventilation (NIPPV). Despite overwhelming evidence of the benefit of this intervention, 23 far fewer than the 16% of hospitalised exacerbations of COPD who are thought to need NIPPV actually receive it. 24 25 We also fail to realise that the timing of many exacerbations of COPD is predictable. The King's Fund in London has mapped very clearly both where demand for health service resources is likely to occur geographically within the London area and also the exact time of year at which such need is maximal. 26 While we plan for surgical emergencies and major accidents, we rarely plan for peaks of demand for medical care, yet each year the admission of patients with COPD in the second or third week of January will stretch hard pressed hospitals.
There is probably little evidence that we fail our patients by a lack of prescriptions; where we may fail them is by over reliance on prescriptions of limited value and a failure to implement non-drug interventions. Pulmonary rehabilitation reduces symptoms and improves exercise tolerance and may be undertaken in hospitals, in the community, or at home. [27] [28] [29] Encouragement to exercise is essential and may reduce the risk of exacerbations, 30 and reinforcement of training may be needed after an interval. Sadly, too few patients are referred for pulmonary rehabilitation and, in the UK, where you live clearly dictates the pulmonary rehabilitation resources available to you. Many patients with COPD are also failed by not being adequately assessed for supplementary oxygen therapy, whether long term or during exertion. While oxygen is available long term by the prescription of oxygen concentrators and short term from cylinders, no provision is made in the UK for liquid oxygen or for small lightweight cylinders, nor for oxygen conserving devices, all of which might permit those with COPD to exercise more satisfactorily outside the home. In many parts of the country the availability of respiratory nurse specialists to ensure that those with COPD benefit maximally from what is available is also limited.
It is likely that we also fail our patients by a lack of appreciation of the effect of COPD upon quality of life, mood, and relationships. The late Trevor Clay, a nurse who died from COPD associated with an inherited condition, wrote: "Having a long term condition is not about dying-that only takes a few minutes or less-but I've been struggling to breathe for over 20 years and I've been living a lot and suffering as little as possible". 31 However, others are less able to be positive, and depression in this disease is common and often overlooked and undertreated. 32 Dying from cancer or dying from motor neurone disease is unpleasant, but in the UK and in many other countries palliative medicine services and hospices relieve the worst of the discomfort, both physical and emotional. For those with end stage COPD the living death may be protracted, making it harder to know when to intervene with palliative measures, and the palliative measures themselves need dramatic improvement. Opiates may reduce the sensation of breathlessness, but the sedation they induce may be unpleasant for those with respiratory failure. We doubly fail our patients by our inability to modify the underlying disease and by our inability to discover new agents which satisfactorily modify the sensation of breathlessness. Little new seems to have been provided in this field since the work of Guz, Geddes, Woodcock and others 20 years ago. [33] [34] [35] We all now have a responsibility to raise the profile of this disease-to prevent its cause, to modify its natural history, and to ensure the implementation of all measures, however small, that may reduce the suffering. We also need to call for more research for more effective interventions for both the disease and its symptoms. Those with COPD often also suffer socioeconomic deprivation. They do not have a loud voice. We need to augment their voice and to campaign against nihilism. If you smoke 30 cigarettes a day and have a myocardial infarction you receive sympathy, abundant health service resources, and research into heart disease is amply funded. If you have a similar nicotine dependence syndrome and develop COPD, few speak up for you, you are fortunate if you obtain the few interventions that might help, and research is poorly funded and not always directed at the key issues. They show that applying a computer driven explosive decompression can detect inaccuracies in the dynamic response of commercially available peak flow meters that would be missed using the ATS recommended 26 waveforms for spirometer validation. This work is justified by the compelling recommendations to use peak expiratory flow (PEF) as a main or sole measure of lung function, incorporated in the current guidelines for diagnosis and management of asthma. [2] [3] [4] [5] In particular, PEF is recommended for daily home monitoring and also as a criterion for admission and discharge from the emergency room. For either application, accuracy of measurement is an obvious prerequisite. Indeed, previous works have shown that commercially available peak flow meters may not be accurate enough to allow correct management of a number of asthmatic subjects. 6 7 As Miller et al 1 correctly point out, a major clinical problem may arise from falsely high readings when underdamped peak flow meters are used, 8 thus leading to potentially dangerous underestimation of the severity of airway obstruction.
In theory, an efficient way to monitor lung function in asthma should improve its management and clinical outcomes. This was the rationale that prompted an expert panel to recommend home measurements of PEF as a key component of action plans for asthma care. However, 10 years after the first introduction of asthma guidelines, evidence that home measurements of PEF flow with portable flow meters can substantially modify asthma management and outcomes is still lacking. Rather, the near totality of the randomised controlled studies so far published suggests the contrary. A recent Cochrane review of the available randomised controlled studies indicates that written action plans based on PEF are not superior to symptom based plans in the self-management of asthma in adults. 9 Several reasons have been invoked to explain the lack of usefulness of PEF in asthma monitoring. Firstly, changes in PEF may not accurately reflect changes in airway function as assessed by more reliable measurements such as forced expiratory flow in 1 second (FEV 1 ) or forced vital capacity. Although discrepancies between PEF and FEV 1 may in part be related to inaccuracy of portable flow meters, these two measurements may differ because of the greater sensitivity of PEF to upper airway function and the effects of expiratory effort, which depend on factors other than airway function including mood in nonsupervised self-assessment. 10 Secondly, compliance with daily PEF measurements has been shown to be low and decreases with time. 11 12 A possibility exists that patients lack confidence in PEF because of its relative insensitivity to detect exacerbations compared with symptoms. 13 This in turn may depend, at least in part, on the relative insensitivity of PEF to changes in airway calibre and on the inaccuracy of measurements, which may be ameliorated by using a more appropriate calibration procedure like the one proposed by Miller et al 1 in this issue of Thorax. However, it is also possible that some patients are discouraged from using PEF because deep inspiration, which is required for its measurements, may cause 14 A method for improving the accuracy of peak flow meters will be valuable if the recommendation to measure PEF is to be maintained in asthma management plans. With the currently available peak flow meters, no evidence has been provided that PEF measurements are of clinical usefulness. A large number of new randomised controlled studies using optimally validated peak flow meters would therefore be necessary. However, by that time these instruments may have become obsolete.
EDITORIALS
for occupational asthma 16 but also in children well motivated and informed about the importance of PEF measurements for adjustment of treatment. 12 An argument in favour of PEF measurements is the possibility of detecting deterioration in airway function in a small proportion of asthmatic subjects who also perceive symptoms poorly. 17 However, the available data suggest that changes in treatment are more likely to be undertaken by patients on the basis of symptoms than on changes in PEF. 18 Furthermore, as PEF may decrease after the onset of symptoms, adjustment of treatment based on PEF may only delay appropriate treatment. 13 The use of PEF as a guide for admission or discharge of asthmatic patients from the emergency room has not been proved. A recent nonrandomised prospective controlled study found that discharge of patients before complete resolution of symptoms and with PEF still below the recommended threshold did not increase the risk of early relapse. 19 Furthermore, decisions on treatment adjustment or even emergency admission and discharge would vary greatly depending on whether the severity of an episode is defined using population based predicted or personal best values. 20 21 Finally, recommendations for PEF use in asthma are mainly based on the assumption that PEF variability reflects, to some extent, airway hyperresponsiveness which is the key functional characteristic of bronchial asthma. This relationship was, however, found to be very weak. 22 A recent community based survey has shown that indexes derived from PEF measurements are useless in detecting subjects with an established diagnosis of asthma, while the methacholine dose causing a fall in FEV 1 of 20% is the best measurement of asthma. 23 In conclusion, no evidence has so far been provided to justify the inclusion of PEF measurement in asthma management plans. This recommendation should therefore be removed unless it can be shown that improving the accuracy of peak flow meters also improves compliance and clinical outcomes. For this purpose a more suitable method for assessing the dynamic characteristics of the instruments, like the one elegantly described by Miller et al, 1 may be valuable. The question is whether, by the time a sufficiently large number of new randomised controlled studies are completed, the peak flow meter will not become obsolete. 
